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Indtistrial Field of Application 



This invention relates to a hollow fiber module that is designed to 
facilitate the removal of pollutants, such as colloids, adhering to the 
outer surface of hollow fibers when raw water containing colloidal 
substances such as metal colloids is filtered. 

Prior art 

The use of a hollow fiber module to filter raw water containing 
collcjidal stibstances such as metal colloids under external pressure has 
been known. 

Problems that the Invention is to Solve 

tthen the aforementioned hollow fiber module is used to filter under 
external pressure, it has t&e defects that the volume of filtered water 
is reduced by the colloids adhering to the outer surface of "the hollow 
fibers ?uid that the hollow fibers have a shortened life. . Kxere is the 
problem t^hat although bacdc-tmshing is carried out to remove the colloids 
adhering to the outside surface of the hollow fibers, the back- washing • 
does not achieve SAj:isfactory results. 

This invention aims to solve the above defects and prc^lem by removing 
the colloids adhering to the outer pauct of the hollow fibers through a 
sinple structure. 

Jleans of Solving tihe Prdblans 

As a result of investigating various means and methods of preventing the 
volume of filtered water from being reduced vbsn doing complete 
filtering with a hollow fiber modvile under external pressure, the 
inventor discovered that it was effective .for removing colloids adhering 
to the outer surface of the hollow fibers, to put slits opening directly 
inside the module by perforating the fixed part in the hollow fiber 
bvmdle fixed end part to which the hollow fibers in the lower end of the 
hollow fiber module are bonded. When the 'volume of filtered water was 
reduced' as described above, gas or liquid containing gas was introduced 
through the slits opening di r ectly inside the module by perforating the 
above hollow fiber fixed exid part, and the gas or liquid containing gas 
introduced rose along the hollow' fibers, in other words, the hollow 
fiber module of this invention being a hollow fiber module in which both 
ends of a great number of hollow fibers are fixed by bonding and' in 
which the ends of the hollow fiber bundles are fixed, is characterized 
by the £aet that the lower end of the module thus fixed by bonding is 
sealed and by the faxA that slits ppening directly into the module' are 
set in the fixed part of the lower hollow fiber bundle and that the 
great number of hollow fibers instsaied in the casing can be vibrated by 
gas introduced through the slits. 

Acticm. J 
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colloxds are fully filtered under the external pressurete^ L this 
g« or liquid containing gas is intr^uoed di^c^'inS 

the hollow fibers to shake, and so the colloids adhering to the out^ 
surface of the hollow fibers, are removed. ^^^^"^3 to "le outer 

Working Examples 

S^Jl^gJ!^"' «Sescril,es working examples of this invention based on 

LtL^'t^^""^'. 2- 2r 2 are hollow fibers. The required number of 
hollow f^era 2 form bundles, and these are bundles. Both enSTof the 

become the hollow fxber fixed ends 4. The upper endol tL holiow 
fibers 2 xs fixed with the aforementioned bonding agent 3 but is ooen 
^J-^ T"""^ "'"^ rSTslft for intr^du^JS' 

fibers 2 directly by perforating hollow fiber fixed end part 4 on the 

i^ff S^'k!.*^^ ^ described above form the veSLl 
b^ ^dtotfted ^ together in casing l so that they can 

6 is a nozzle leading to the introduction of raw water connected to the 

tZlZ :f ^ " * ^^^•^^-^^ outlet- connected to the 

upper part of casing x. s is an ejection outlet for filtered water 

introduced. The pipes connected. to the respective ejection outlets a 
and 9 (not illustrated) have solenoid valves controiiing the discSrge. 

full filtering is carried out using the external pressure method 
with the hollow fiber module used vertically, the flow through ^peT 
connected to filter liquid ejection outlet 8 and gas ejecSS oSti^ 9 
xs stopped wxth solenoid valves. Therefore, raw water contaiaiiig 
colloxdal substances such afe metal colloids is introduced under pressure 
into casing i through nozzle 6 connected to the lower" end of casina i 

Stern^r^o^^''-°*'^^?," ^^^"^ 2 and becomes ' 

water npt containxng colloids, and rises within hollow fibers 2, and is 
retracted from the upper end of the open hollow fibers 2 via nozzle 7. 
Khea operations continue the filtering effect through the external 
pressure method, colloids adhere to the outer surface of hollow fibers 2 
and the volume of filtered water decreases. When the volume of filtered 
water xs seen to decrease in this way, gas containing air or liquid . 
containing gas- is introduced through the slits S formed by perforating' 
the fixed end part of the hollow fibers bonded to the lower sealed end 
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* ^^i^i'^^c^aio^Ul^:,' 1r ^^^'^^ - wMle 

colloids adhering to tte ot!lJ * ^^^^^ vibrations remove the 
down, and the S S ^l^t f ^^'^^-/^^rs 2, brl^£g tiem 

colloids brought dovm^rSvl eDeetion outlet 9. The ' 

satisfactorily j„st with the gS or '^^mot be removed 

through slita S, back-was^g^Is cLrJS f 1°^"^^^^ iatroduced 
the module, but in this c^f J^e S^Sd T ^^^^^'^ ^ in 

by opening the solenoid va^; S tJe^l back-washing is taken out 
liquid ejection outlet 8^sed ?L^f S connected to the filtered 
be^con^letely removed by ^^^^^^'^^^^1^:^;^%-^^^^ 

the surface of HolS f i^^/rbriitSdu r"""^"^ ^ -^"^ 
gas through slits s It iTllZr. J^''^°'^^«=i«3 S^s or liquid contain^ 
contact^th hollo^fibeis 2. UollllTlt tt^ ^ -i^^ 

the membrane surface is re^l^^^ ~u ' tbere are too many slits 5, 
is desirable ^^l^^ ^J^Tt e sSST' ^""^'^^^^^ pi:pose:/it 
examples of their shaoea pL^ f ^' ^^3"^^ 2 a. to e. shows 
combinations oflbS^'^^k ^S^^f cylindrical shapes or 
slits s Shown in Fig^rH a ± ^^^^^ "^^^ ^« 

cbown in Figure 5 bfSe c^S^J^^^^T f -"^ s""^^^"' ^« ^^^ts 
slits shown in Figure S c^d^ ^""^ cylindrical slits 5. and the 
5, forming a radiSLg sStp^ ' * ^^S^^^ 5 «- shows slits 

s^io! fib« bSs: :rpSet^s/^?^;,r ^ ^ -d wer 

filtered liqaiTSectSn'^^JSt S^^i"' ^"'•^ ? "'^'"^ ^'^''^^ 

of liquid, section outlet 8 or gas ejection outlet 9 by the flow 
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module directly byT^SoJJtSfS: ? ^"^^"^ i°to the 

on the sealed w/S? ^^Lf oJe °' ^'»<^- 

surface of the hollow f5Ho*^ ! ^ colloids adhere to the outer 
reduced., gas or^^^d^L^^ IIT^TLZ^' f '''''^^^^ ^"^^ 
rises along the hollow t^TZnf The introduced gas 

is sealed, and t£ SloS :dS3^rt?r>,^°""' ^ °^ 
fibers can be removed ifa^SS llJ^^ ^^^^^^ °^ 

practical effects such afreco^; T ^7^^^°° outstanding 
extending the life of tS SST ""^^^ °* 

Brief . Ej^laiiatioa of Drawings ' 
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diagram. Showing tie shaoea onT • ' " ^ conceptual 

the hollowlSr bunSs at^ ^^"^^ part of 

this inveatioa. .. °^ »»oIlow fiber module of 

1: Casing . • 

2: Hollow fibers ■ 

4:. J«ed end part Of hollow fiber bandies 

6: Nozzle introducing raw ttater 

7: Filtered water outlet nozzle 

Figure 2 
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